Influence of central chemoreceptor afferent inputs on respiratory muscle activity.
Respiratory activity can be substantially affected by perturbations confined to the superficial areas of the ventrolateral surface of the medulla, the putative site of central chemoreceptors. In this study we compared the effect of thermal and pharmacological interventions that are known to alter respiration on the electrical activity of the rib cage muscles, diaphragm, and abdominal muscles. With cooling of the intermediate areas to 20 degrees C, tidal volume decreased 50%. The electrical activity of the diaphragm decreased less than the other muscles (diaphragm less than inspiratory intercostal less than expiratory intercostal). Abdominal muscle activity was depressed as much as expiratory intercostal activity but reappeared with further cooling to 10 degrees C if cooling was prolonged and the vagi were intact. gamma-Aminobutyric acid (GABA) and its agonist muscimol, like cooling, reduced expiratory and inspiratory intercostal activity more than diaphragm activity. Nicotine, a respiratory stimulant, applied to the intermediate areas increased inspiratory intercostal activity more than the diaphragm. The results suggest that under the conditions of the experiments the rib cage musculature, and probably the abdominal muscles as well, are more responsive than the diaphragm to depression or excitation of chemosensitive elements in the superficial regions of the medulla.